Abstract-On-Line Analytical Processing (OLAP) systems considerably ease the process of analyzing business data and have become widely used in industry. Such systems primarily employ multidimensional data models to structure their data. However, current multidimensional data models fall short in time and skills to model the complex data found in some real-world application domains. Multidimensional data Analysis is based on Measure, Dimensions and Hierarchies. Process to find them manually is very crucial and time consuming because large and complex data is involved across multiple regions, products, and employees. This paper presents an Intelligent Multidimensional modelling system which helps the modeller in building multidimensional model and provides working at logical level by hiding heterogeneousity of physical database. The paper proposes the process to identify Measures, Dimensions, and Hierarchies to generate multidimensional model.
INTRODUCTION
Multidimensional data is a type of data that records facts related to various entities, called dimensions. It analyzes and categorizes data based on multiple dimensions and measures. For example, when a customer purchases an item from a retailer, this information may be recorded as transaction in following format:
Customer X has purchased item Y from retailer Z on date W of amount A.
A. Usage
Multidimensional data analysis helps in the mathematical modelling of business process; especially where large and complex data is involved across multiple regions, products, and employees. The analysis generated from these models can help in decision-making and planning activities across the gamut of business operations.
B.Process
Multidimensional modelling of data contains various tasks, which include:
(a) The identification of relevant information at the source side in the form of files (html, excel, txt, csv) or RDBMS; (b) The extraction of this information; (c) the customization and integration of the information coming from multiple sources into a common format; (d) the cleaning of the resulting data set, on the basis of database and business rules, and (e) the propagation of the data to the data warehouse and/or data marts.
II. NEED OF MULTIDIMENSIONAL MODELING
Today's business scenario demands collating data from various sources to arrive at a precise and accurate conclusion for various activities through data analysis. Analysis to provide insights across the gamut of stakeholders, channels, and geographies within an organization; therefore requires multidimensional data analysis.
The varied nature of datasets makes it extremely difficult to integrate data, primarily due to the inherent complexities, as well as its inter-relationship with data from stakeholders within the organization. For example, data for a specific purpose may be collated from different sources, such as branding teams, market research houses, and channel partners and within the organization itself. Therefore it is challenge to ensure the easy integration and analysis of transaction data from varied sources, such as touch point data, customer data, and data from relatively newer technologies. This is where we need to employ sophisticated multidimensional data analysis process and technologies.
It is difficult for clients to do whole process. They require an expertise to do multidimensional modelling and suggest various possible models. Process to identify models is:
Identify measures: A multidimensional dataset contains a set of specified values associated with a transaction; the quantities are called measures or variables of a given dataset. For example, the sale within Mumbai, for a particular item X and on a 21 st of June 2009 may be Rs. 6000/-. In this case sale value indicates the measure.
Identify dimensions:
Selecting proper dimensions in data analysis is indeed very crucial for multidimensional analysis and gaining greater insights from the data. Dimensional modelling is very important in data analysis because business queries can be satisfied only if dimensions are defined properly and adequately. For example, when a medical representative visits a doctor in some city, the dimensions on which data may be analyzed are Region (Doctor city), Specialty, Medicine Prescribed, and Time. Dimensional modelling; therefore, involves determining the dimensions, such as Product, Region, and Time.
Identify dimensions hierarchies:
Data hierarchy is defined as data that comprises both sets and subsets; and where the latter ranks lower than the set itself. Hierarchies are present in the dimensions that represents grouping of data .It can be formed after dimensions are decided; the same data can be represented as separate hierarchies or dimensions depending on the analysis required. For example regional data has hierarchical characteristic, such as Country-State-DistrictTown.
Identify dimensions properties:
A specific dataset (containing data from various sources) can encompasses numerous dimensions. However, it must be ensured that relevant dimensions are selected while analyzing data for specific purposes.
Properties: Data Analysis is based on hierarchy, sequential property and dependency relationships.
Hierarchy property: Hierarchies are present in the dimensions that represent grouping of data. The same data can be represented as separate hierarchies or separate dimensions depending upon the analysis required. The analysis changes according to varied data dimensions. Suppose hierarchy is Country-State-Region-City Then the information like top three states having largest cultivation of rice can be retrieved.
Sequential property: It refers to the presence of a definite predecessor and successor value in a dataset. A dataset may be characterized by the sequential property when it has a definite predecessor and successor value. For example, sale in the months of January, February, and March may be recorded in following format and growth of sale is calculated for each month. Dependency Relationship in Data: In a dataset, some variables may be dependent on others in such a way that their relationship or dependency is fixed. For example, Sales depends on advertisement, may be specified with the following expressions: Sales= k*advertisement amount III. MODEL Various models can be designed for any given data. Each model can address specific business analysis task. Modelling is very crucial in multidimensional analysis. It addresses the following issues: 1) Dimensions should be built to address a given address problem; 2) Hierarchies for which the analysis is required; 3) Measures to work with the given dimensions and data hierarchies; 4) Behaviour of variables at higher levels of data. Using these data two models can be built. IV. PROPOSED MODEL Intelligent Multidimensional modelling will automatically map physical data into logical model. As in above Sales Force Management data example user has to select dimensions, hierarchies, measures and facts. This is very difficult, time consuming and an expert is required to do all those process.
Example of Multidimensional Data Analysis

Sales Force Management
Aim of intelligent multidimensional modelling is to provide a view that can be used by BI applications.
Automatic Multidimensional modelling process: 1) Collect data tables which in different formats and transform those formats into a common format. 2) Find dimensions for all tables in given data field. 3) Group the dimensions to reduce number of tables or number of columns. 4) Find hierarchy after analyzing the dimensions for tables to provide solutions for all BI queries at every level. 5) Find measures for all tables in given data field. 6) Models will be generated on the basis of dimensions, hierarchy, measures and represent different view to users. Therefore users can analyze and query data models to solve business problems.
In this modelling process users have to just enter the source of data and they will get all possible models for given data set. Each table is  having table name, table comments , column name, column data type, constraints and rows as information. This information is scanned to identify dimensions and hierarchies.
Rules to generate model
Dimensions and hierarchies are identified by using the following heuristics:
(a) Remove all columns having names which describe general information like remarks, comments.
(b) Remove all columns having large data types.
(c) Remove all words in (g) Construct queries to map physical data into logical data.
Example: The above model was developed for "Crop data of Indian economy" and logical view is constructed as follows: (C)Generated Logical View Model:
The following hierarchies and dimensions are used for this model: The following business queries may be addressed:
